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Study of Non-destructive Dye Analysis
by UV-visible Reflection Spectroscopy (I) 
Naoto YOSHIDA and Sadatoshi MIURA 
This study aims to develop a new non-destructive analysis method using UV-visible 
reflection spectroscopy. An ultrasensitive spectrometer MCPD-7000 (Ohtsuka Electronics) to 
which optical fibers are attached can measure UV-visible (220–800 nm) reflection spectra within 
a few seconds. Using this instrument, reflection spectra of dyes stained to filter paper or cotton 
were measured under various conditions. Up to now, some results have been obtained as shown 
below. 
1) To identify dyes by UV-visible reflection spectra, correct and proper reference measurement, 
which is necessary for subtracting the effect of substrate and/or medium absorption and light 
scattering, is important. 
2) Quantitative dye analysis is possible by UV-visible spectrometry. But when a dye has 
fluorescence or its concentration is high, the effect on the spectra must be considered. 
3) Comparison of the spectra between natural and synthetic dyes showed little spectral change 
at UV region. But at visible region, spectral shape was altered. 
4) Mordant effect on reflection spectra is dependent on dye. For example, the spectra of sappan 
does not change in spectral shape at UV region with or without a mordant. But the same is 
not true of the spectra of lac. 
This study indicates that UV-visible reflection spectroscopy gives information which can 
lead to the identification of dyes.  
